The geometric properties of the di-m eron solution to the SU (2) Yang-Mills equations are studied in detail. The essential geometric structure of this solution is that of a locally symmetric space endowed with a R iem annian structure which is conformally flat. The di-meron solution is representable by an integrable 3-distribution over Euclidean 4-space. The corresponding integral surfaces are obtained in analytic form.
I. Introduction
The relative success o f Q CD in explaining the hadronic bound states is based mainly upon sem iclassical methods or perturbative results. In view o f the absence o f a rigorous proof for quark confine ment, the semi-classical m ethods have been used in order to get a preliminary qualitative understanding o f this fundamental hadronic phenom enon. Since this approximative approach is built upon certain classical field configurations, the interest in finding such classical solutions was considerable in the early phase of the evolution o f the non-abelian gauge theories. In the meantim e, the relevant field con figurations such as instantons and merons, have been discovered and studied in great detail. The application o f those solutions to the physics o f hadrons has confirmed the original expectations even at the early stage [ 1] when it was recognized that the instanton gas is responsible for the com plex structure o f the vacuum (e.g. ö-vacua). Further, the dissociation o f the instantons into merons ("halfinstantons") was described in terms o f a plasm alike phase confining the quarks.
Besides this physical background, the classical solution have been found to be interesting from the purely mathematical point o f view, too [2] . Especial ly the conformal properties o f instantons [3, 4] and merons [5] have been studied in som e detail, which in turn led to a better understanding and handling o f those field configurations in physics.
The present paper intends to demonstrate the importance o f the conformal properties o f the dimeron solution. In the course o f the investigations Reprint requests to Dr. M. Sorg, II. Institut für T heore tische Physik der Universität Stuttgart, Pfaffenwaldring 57/111, 7000 Stuttgart 80.
an intrinsic Riemannian structure o f the conform al ly flat type arises in a most natural way. This conformal structure is closely related to the extrinsic geometric properties o f the di-m eron configuration. It turns out that this field is geom etrically represent able by an integrable, 3-dimensional distribution Ä over Euclidean 4-space E4. In this way, the present considerations represent a further exam ple for the relevance o f geom etric methods for obtaining and studying the solutions to non-linear field equations (cf. [6 -10] ).
In more detail, our results are as follows: In Sect. II, the notion o f a "trivializable" solution /i(.v) to the free Yang-Mills equations D ■ F(x) = 0 is introduced. By the very definition o f trivializability, a (gauge) tensor object B(x) may be associated to any such a trivializable field con figuration A(x) so that both objects coincide (A (x) = B(x)) when a certain gauge is applied ("positive gauge"). The field strengths F(x) turn out as a quadratic form o f the ß-fields, which them selves have vanishing alternating derivatives D A B (x ) = 0.
It is further shown that a trivializable field con figuration, given in the positive gauge, has always half the value o f a pure gauge: ^ = j X~] dMX \ here X is an element o f a four-dim ensional, real repre sentation o f the gauge group S U (2 ). Thus, the famous factor | turns out as the kinematical charac teristic o f trivializability. The local isom orphism SO (4) ~ SU (2) x SU (2) plays an important part for this mechanism. The latter fact also im plies that any trivializable A may be represented geom etrically by som e 3-distribution Ä over E4. If Ä is integrable, the configuration A(x) is even represented by a system o f 3-surfaces, and the tensor objects B(x) acquire the meaning o f extrinsic curvature o f the integral surfaces. 8 In Sect. VI. the paper is closed by demonstrating that the generic m ultiple meron solution (more than two merons on a straight line) is also o f the trivializ able type. In com parison to the di-meron case, one is only forced to give up a certain condition of covariant constancy.
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It seems unclear at present, whether the most general situation, where the merons are dislocated arbitrarily over E4 represents a trivializable con figuration o f the conformal type, too.
II. Trivializable Configurations
In the follow ing we are concerned exclusively with "trivializable" In the following, we shall need three special gauges. The first two gauges are obtained by observing that SO (4) is locally isom orphic to the product manifold SU (2) x SU (2). Let the corre sponding algebras S U ± (2) be spanned by the gener ators X', Y\ resp., 
IV. The Conformal Solutions
The conformal ansatz (III. 13) suggests to look for the most general solution o f this type. W e are con structing now this solution in four steps. Thereby, we shall recover som e o f its characteristic geom etric properties which, in turn, shall becom e useful when dealing with its geom etric representation in the next section. We are going to look now som ewhat closer at the reductive properties o f such a Riemannian.
Characteristic Lines

S U (2) Subgeometry
The preceding results show that the Riemannian R (IV. 16) and the field strengths F (11.10) must be intimately related to each other because both are quadratic with respect to the curvature fields B ifl which temselves are covariantly constant. Therefore, the Yang-Mills field strengths Fiflv must necessarily be identical to the 6 U ( 2 ) 
Di-Meron Solution
As was already pointed out in Sect. II, the neces sary (and sufficient) conditions upon the pair o f fields {xAi/t, xBi/t} for representing a trivializable solution to the free Yang-Mills equations are (i) the special shape (11.10) of the field strenghts Fifiv and (ii) the symmetry relation (11. 11) o f the covariant derivative o f the tensor objects Biß.
Therefore, we introduce the potential xAift (III.2 6 a) and the tensor objects xBiM (IV.23) into (11. 10) and (11. 11) and then obtain, by use o f som e auxiliary relations such as 
V. Geometrical Representation
The general conformal solution obtained above exhibits some nice geom etric properties which we want to mention briefly. fact that it is half the value o f a trivial  connection (cf. (11.22) ). We com bine now these two features o f the positive gauge by rewriting the generating S U +(2) elem ent X (11.16) in terms o f the unit normal n by using the real, four-dimensional quaternion representation for the groups S U ± (2). Introducing the quaternion basis for S U + (2) by ZM , 
Projective Properties
Q u aternion F orm alism
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Di-Meron Surfaces
Applying this procedure to the present di-m eron solution, one starts with the ".x-gauge" for A,u (111.26a) and Bifl (IV.23):
x*// -t (Xa 1 dp %a + Xb ' dp Xb) , (a) + ------------------------2------, (VI. 11) \ tan x r J and thus the Yang-Mills equations for our trivializ able ansatz reduce to x2+ x '2 sin x cos x " x + x" + ------------------------t----- --------1 ----------- C learly , th is is th e su p e rp o s itio n o f tw o m ero n s lo cated on th e tim e ax is a t t = ± a (see F ig u re 2). U n fo rtu n a te ly th e g e n e ric m u ltip le m e ro n so lu tio n (m o re th a n tw o m e ro n s ) is n o t su c h a sim p le s u p e r p o sitio n o f th e in d iv id u a l m e ro n a n g le s x (c o n tra ry to w h a t h as b e e n m a in ta in e d in lite r a tu re [5 c] ).
